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813 474-9518 


R/A TTL: (J3-12) TTL level output from demodulator 


R/A Loop: (Loop B) (J3-11,14) 
HV isolated keying circuit for 20 or 60 ma loop 
+200v VDC max spacing (non conducting) 
+ 80 ma marking (conducting) 
Regenerated Outputs: (outputs from the Microprocessor 
which can be either ASCII or Baudot, as selected by user). 


Loop A: (J3-5&8) 20 or 60ma-fully isolated mode as selected. 
TTL: (J3-9) TTL level (mark= +5v space= Ov) 


RS232: (J3-15) RS232 level of mode as selected 
(mark= -1l2v space= +12v) 


Autostart: (J3-6) 
High voltage keying transistor, non isolated, open collector 
+200 VDC Max non conducting 
+100 Ma Max conducting 


Other Outputs: 


A. Audio Output- (J3-13) regenerated C.W. audio for use with a 
small, external 8-150 ohm speaker as a tuning aid. 


B. Scope- (J3-2,3) output impedance 100k ohm 
10v peak to peak max for mark and space indication. 


CONNECTIONS : 


Power: Make sure the voltage selector switch on the rear panel 
is in the proper position for the voltage in your area, 
then connect the unit to a properly grounded receptable. 
Note: Defeating the chassis ground provision in the 

power cord will void the warranty. 


Input: Connect the audio line, from the receiver to be used, to 
the "input" jack. The receiver audio output may come 
from the speaker, line output, phone patch output, re- 
corder output, earphone output or any audio output 
delivering at least 1.lv p-p audio. 


Video: Connect the "video" output of the M200-F to’ the video 
monitor to be used. This signal is composite video 
information (video signal plus horizontal and vertical 
sync). It is not RF modulated and may NOT be connected 
to the antenna. a 
Note: For conversion of TV sets for use as video monitors 

refer to addendum 1 of this manual. 


Note: The three connections described above are the minimum 
connections required for the normal basic operation of 
the M-200F as a Tri Mode code to wideo converter. The 
remainder of the connections are for auxillary or 
optional functions. 


Morse Aux:(J3-1) This Input/Output is provided primarily as an 
input to monitor local Morse transmissions from a keyboard 
such as Info-Tech M-300 series. To utilize this input as 
such, simply connect a cord between this pin and the 
"Morse Mon' jack of the keyboard.|When connected in this 
manner the M200-F will automatically display outgoing Morse 
transmissions provided that there|is no conflicting signal 
at the Audio input to the M200F. 

Note: This input may also be connected to a hand keyer with 
"dry contact" or "open collector"|output for testing or 
code practive. The "Morse Aux" may also be used as the 
output of the Morse front end tone decoder. 


R/A Aux: (J3-4) This input/output is proyided primarily as an 
input to monitor local RTTY transmissions from an Info- 
Tech keyboard (M-300 series). Thig input may be connected 


When connected in this manner the]200F will automatically 
display the signals generated by the M300 keyboard. 
Note: The R/A Aux may also be used as a digital input 


to the microprocessor for|use with an external 
demodulator. 
Loop B: (J3-14= +,.J3-1ll= -) This output provides a fully 


isolated current loop driver for operation of a teleprinter. 
This output is directly from the demodulator and provides 
no regeneration or conversion and|/will operate a printer 
properly only when demodulating a|signal of the same code 
and speed as the printer. For typical hookup see figure l. 


Fig.: 1 Hookup of Ihoop "B"” 


R/A TTL: (J3-12) This output provides a TTL level from the 
internal demodulator (mark= +5 space= 0) for optional use. 


Audio Output: (J3-13) This output provides a low level audio 
output for the drive of a small (2") 8 ohm speaker. On 
Morse operation the output of the speaker gives a re- 
generated output of the received Morse signal and aids 
in Morse tuning. The speaker is not furnished with the 
200F. 
See figure 2 for hookup. 


Fig. 2 Aux Speaker Hook up 


Autostart Driver: (J3-6) This output provides DC switching for 
an autostart relay. For hookup see figure 3. 
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Fig. 3 Suggested Autostart Wiring 


Scope: (J3-2 mark) (J-3 space) These outputs provide a high 
impedance output of the demodulator for use in driving 
an oscilloscope as a RTTY tuning device. 

For hookup see figure 4. 


J3-2 = Scope ri IN pul 
JS-5 we Scope y" input 
J3-\0 _ Scope Ground 


Fig. 4 Scope Hook up 
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Loop A: (J3-8=+, J3-5= - ) This output provides a fully isolated 
current loop driver for operation of either an ASCII or 
Baudot teleprinter. This output is fully regenerated and 
its mode (ASCII or Baudot) is determined by the position 
of SWB9. 
Note that regardless of the incoming code (Morse, RTTY, 
or ASCII) the output to this regenerated loop will be 
whatever is selected by the user. 

Note: See figure 12 for proper selection of the baud rate for 
the printer selected. 
For hookup of Loop A see figure 5. 
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Fig. 5 Hookup of Loop "A" 
Regenerated TTL: (J3-9) This output provides TTL level signals 
of the same signal provided at loop A. For optional use. 
(mark +3, 5v space +0. 8v) 
RS 232:(J3-15)This output provides the RS 232 level signals 
(mark = -l12v space= +12v) of the same regenerated signal 


provided at loop For use in driving printers etc. 
that require RS 232 levels. For hookup see figure 6. 
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Fig. 6 RS-232 Hookup 


Note: Schematics of typical loop supplies are shown in figure 7. 
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For 60 MA. Loop T-1l= Signal 241-5-12U0 R-1=2k,20 watts 


Triad N-48x C-1=40mfd@250v 
Stancor P6411 

For 20MA. Loop T-l= Triad F70X R-1l=1k 4 watts 
Stancor P83-91 C-1=100mfd@30v. 


Signal 241-5-24 
Fig. 7 Typical Loop Supply 


OPERATING CONTROLS: 
Power: Controls AC power to converter. 


Reset: Pressing the "reset" button resets the logic board 
microprocessor to initialize the operation of the converter. 
It is necessary to press the "reset" button when switching 
into or out of the "Morse" mode. 

Holding down the "reset" button (RTTY or ASCII modes 

only) until the display scrolls one line will cause the 
unit to "read" the incoming RTTY or ASCII speed and indicate 
the baud rate on the screen, after a short delay. 


Mode Switch: (SW-C) Determines the mode of operation and the speeds 
within that mode. Note that the RTTY speeds are listed in 
bauds rather than words per min. (Figure 8 is a chart that 
converts bauds to wpm). 


Baud WPM 
45 60 
50 66 
57 75 
74 100 

100 130 

Figure 8 


C W Sel: (R-12) (center of mode switch) 
This potiometer adjusts the bandwidth of the Morse "front 
end" for help in tuning out desired signals. 


Clear: clears the video display from the screen. (on release of button) 


Unshift: (SW-M) (unshift on space) 
When this switch is on and the Mode switch is an a RTTY 
(Baudot) mode, the converter will automatically be set to 
"letters" case whenever a "Space" character is received. 


Limiter: (SW-G) 
When the "limiter" switch is on, the input amplifier to 
the converter provides hard limiting to minimize the 
effects of fading. 


A.T.C.: (Automatic Threshold Control) 
When this switch is on the detector and switching circuits 
in the demodulator automatically compensate for bias errors - 
caused by unbalanced tuning of the mark and space tones. This 
control may also be used for "mark only" or "space only" 
reception of RTTY (Baudot) and ASCII. 


Normal/Reverse: (SW-J) 
This switch provides a means of inverting the signal output 
from the demodulator. When receiving FSK RTTY it is possible 
to have the mark tone tuned to the space active filter and 
vice versa. This switch will allow the mark and space 
channels to be effectively reversed so that a signal on the 
mark channel will produce a spacing output and a signal on the 
space channel will provide a marking output when in the 
"reverse" position. 
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Wide/Narrow Switch: (SW-H) 
Allows a change in switching threshold to effectively 
r control the bandwidth of the active filters in the 
demodulator. (RTTY/ASCII only) 


= Shift Switch: (SW-D) 
This switch selects the desired RTTY or ASCII frequency 
shifts. Either 850hz, 425hz, 170hz or a variable shift 


_ (approximately 85 to 675hz) is selected with the "Var" 


control which is concentrically mounted with the shift switch. 
Indicators: 
'- An array of L.E.D's has been placed on the front panel as 
aids in tuning and/or operation. 
Figure 10 illustrates their location. 


FIGURE 10. Indicator Array 
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— Mark & Space LED's: (MK & SP) 


These indicators are used in conjunction with the Bar Graph LED 
unit to properly tune a RTTY signal. 

Proper tuning of a RTTY signal is indicated by both the mark 
and space LED's flashing while the Bar Graph LED deflects 

more than halfway to the right (as in an analog meter). 


‘es "C W" L.E.D.: When a CW signal is properly tuned, this indicator 
will appear to be synchronized to the incoming tones and in 
addition the bar graph is used as a "peaking" meter to allow 

= more precise tuning. 


"AS" L.E.D.: 
Indicates when the autostart function is operating. 


"OM" ik. 0.3 
Indicates when power is on the M200F. 


Buffer full indicator: (BF) 
A small amount of buffer (40 characters) is available in the 
microprocessor for first-in-first out storage of the serial 
data for the regenerated,hard copy, outputs. This allows a 
slower printer to be used in conjunction with higher incoming 
speeds. 


If however the higher incoming speeds exceeds the baud rate 
of the printer, garbled printing will result. When the buffer 
light does come on you have an indication of overflow and 
thus garble. 

In everyday use, a 110 baud ASCII or 75 Baud Baudot machine 
will seldom have a problem of overflow. 


Bar Graph LED: As array of 10 LED's arranged as an "analog" meter. 
In all modes, proper tuning is indicated by the maximum 
deflection, to the right, of the display. 

The very fast response exhibited by this bar graph indicator 
enables the operator to tune to the "peak" easier than if he 
were to use a conventional, damped, analog meter. 


Morse Operation: 


To receive morse signals, turn the mode selector switch to 
CW, the CW sel control at midrange and press the 

reset button. Tune the receiver (also set for receiving CW) 
to a known CW station that is sending good code. It is suggested 
that the Marine stations such as WCC (13,032.KC) be used as 

a "learning station" as they are always on the air and send 
high quality code. Adjust the BFO or clarifier control 

on your receiver to produce a beat note of 1KC. When the beat 
note is synchronized with the Morse front end, the Morse LED 
(figure 10) will flash in unison with the incoming code, also 
if a speaker is hooked to the audio line of J3, (figure 2), 
you will hear the regenerated audio when the receiver is 
properly tuned. 

You may then decrease the bandwidth of the Morse front end 

by tuning the CW sel control counter clockwise until the 
desired selectivity is achieved. 

Should your receiver not be able to produce a 1KC beat note, 
you may adjust the front end to adifferent frequency by 
adjusting R7 as directed in the alignment section. Practice 
tuning in stations under less crowded band conditions before 
you attempt some of the situations that exist in the amateur 
bands. 


Remember to keep sufficient audio level to the M-200F. The 
Limiter switch is usually ON during morse operation except 


in the case of extreme QRM. 


Remember also that a loss of signal Output may be caused by 
a drifting receiver, transmitter, or both. 


RTTY/ASCII OPERATION: 


Proper RTTY reception requires that three conditions be met; 
First, the received mark and space tones must match the 
frequency of the active filters in the demodulator. Second, 
the RTTY speed being received must be the same as the speed 
to which the converter is set. The last requirement is that 
the received tones be of the correct polarity. 


To assist in tuning the received tones to match the demodulator 
active filters, two LED indicators and a solid state tuning 
meter have been provided. Figure 11A through E shows the 
relationship of the mark and space tones to the demodulator's 
active filter response and the corresponding indication of the 
LEDs and tuning indicator. 


Set the 'mode' switch to one of the five Baudot speeds, 
(45,50,57,75 or 100 baud) or to the ASCII 110 or 300 position, 
and press the 'reset' button. Tune the receiver connected 
to the 200-F input to a RTTY station. 


Adjust the receiver_tuning BFO to increase the frequency of the 
received tones until the second point is reached that results 
in a meter indication and Mark LED flashing. Set the 'shift' 
selector switch to the position that causes both 'Mark' and 
'"Space' LEDs to flash. This should also result in a higher 
and/or steadier indication on the 'meter'. 


After the correct shift has been determined and set, sligltly 
re-adjust the receiver BFO for maximum indication on the tuning 
indicator, If both tones are correctly tuned, both Mark and 
Space LEDs should be alternately flashing brightly and the 
tuning 'meter' will give a high steady reading. If the mark 

or space tone only is correctly tuned, only one LED will light 
brightly and there will be a wide and rapid fluctuation in the 
tuning indicator. 


If a high and steady tuning indication is not obtainable the 
received RTTY shift may be other than the three standard shifts 
provided in the M-200F. These signals may be received by 

tuning the receiver for the highest meter indication which 
produces the least meter fluctuation, and if necessary switching 
the ATC circuit on. The ATC circuit will allow Signals with 
weak meter readings to be printed. While the ATC circuit will 
allow the converter to print on a single tone only (Mark or 
Space only) performance will be greatly enhanced, especially 


on weak or noisy signals, by tuning the maximum signal, rather 


than tuning a single tone and activating the ATC. 


If the received RTTY speed is unknown, it may be determined by 
a trial and error method of setting the 'Mode' switch to each 
of the Baudot and ASCII positions with the 'Normal/Reverse' 
switch in the Normal and then Reverse position until the 
combination that produces correct copy on the display is found. 


As an alternative to this method, the M-200F has a feature that 
allows it to sample the incoming speed, and display that speed 

on the video screen. To activate this speed readout feature 

the 'Reset' button must be held down until the display scrolls 
(moves up one line). When this is done, thé video display and 
digital output will stop (even though there is still a Signal 
input to the converter) while the speed is being sampled. If 

the converter continues to print, the speed readout function has 
not been activated, and another attempt should be made to activate 
et oe 

After the delay while the input is being sampled, the speed 

of the incoming signal will be printed on the video monitor, and 
printer if used, at the left hand margin, and the converter will 
then resume normal printing operation. The speed that is printed 
corresponds to the speed in Baud of the received signal for the 
five recognized RTTY (Baudot) and 2 ASCII speeds. 


The delay associated with the speed readout sampling is not a 
direct function of time, but rather of the number of valid 
measurable data pulses. Not all signals input to the M-200F are 
measurable. Since the sampling makes its speed determination 

on the width of individual data bits, both marking and spacing, 
some characters, such as 'blank' or 'letters' do not have signal 
level transitions necessary to isolate and measure a single data 
bit's length. 


Only after the required number of valid and Measurable data 
pulses have been received will the converter print the signal 
speed. If this delay becomes excessive, or if for any reason 

it becomes necessary or desirable to terminate the incoming 
Signal sampling, this may be done by pressing the 'reset' button 
briefly and normal operation will be resumed. 


The sampling delay may become excessive if the signal is not 
properly tuned, if characters containing sampleable data bits are 
not sent, or sent infrequently, if the sending station suffers 
from: excessive keyboard distortion, or if the speed being re- 
ceived is not very close to one of the five speeds that the M-200F 
will recognize and print. 


Because of the different sampling methods used for the speed read- 
out and normal printing, the converter may print many signals for 
which it will not display a speed readout. The speed readout 
sampling measures data pulse widths, and is very critical on speed 
and keyboard distortion, and to a certain extent receiver tuning. 
The normal printing operation on the other hand uses center bit 
sampling, where a small portion of the center of each data bit is 
sampled to determine the state of that bit. 


After the correct speed has been determined and set by the Mode 
switch, either the normal or reverse position of the 'Normal/Reverse 


10 


switch should provide correct copy of the received signal. 
On rapid data signals (tapes or automatic senders) this 
normal/reverse determination is best done by trial and error. 


For slow sending (medium to slow hand typing) the normal/ 
reverse decision can also be made by observing which of the 
LEDs are illuminated during the idle time between characters. 
If the Mark LED is on during this time, the switch should be 
in the 'Normal' position. If the space LED is on during 

the idle time, then the switch should be in the 'Reverse' 
position. 


Variable Tuning (VAR): Operation 


Should none of the three fixed shifts seem to tune in the 


signal properly you may wish to use the "VAR" position of 
the shift switch. 


This channel again uses the fixed mark filter of 2125Hz 
(1275Hz; lo tone set) and a space active filter that allows 
the user to tune any space frequency in the 2000 to 3000Hz 
range. (1200 to 2200Hz, lo tone set). 


The operation is the same as in the fixed channel operation 

in that the operator tunes his receiver so that the mark 
channel is properly tuned starting with the "VAR" control 

in the fully clockwise position, the operator tunes the VAR 
control in a counterclockwise direction until a full bright 
flicker of the space LED is showing and the tuning "meter" 

has a maximum deflection to the right. This allows for the 
reception of the Newer, standard, shifts used by the commercial 
and military services and better reception of amateurs 
transmitting shifts that have drifted from the norm. 
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Autostart delay Selection: 
Switch B7, & 8 selects the turn off delay of the autostart 
driver. 
The actual delay in time is determined by the output baud 
rate selected, and the setting of these switches. 
The chart below shows switch position of B7 and 8 for the 
relative times. 


B7 B8 
Slowest on Ons 

on off 

off on 
Fastest off off 


Morse Speed Control Switches: 


A portion of the Morse converter program contains a digital 
low-pass filter which determines the minimum input pulse 
width, either high or low, at the Morse input pin of the 
processor, that will be recognized as a valid input 
transition. 

This minimum time interval determines the maximum noise 
pulse input width allowable without performance degradation, 
and also the maximum receiving speed. 

The filter timing is set by the level on 4 of the processor 
control pins and are set by switches B-1 thru 4. 

The compliment (opposite level) of the levels on these 4 
pins are read by the processor as a binary number which is 
used as a scaling factor for the filter with the binary 
weighting shown in the following table: 


Table A 
Switch # 
Wt a3 2 .2 
8 4 2 1 
To determine the minimum recognizable pulse width add the 
weight values for each switch that is "on", subtract 1, and 


multiply the results by the number obtained by the position 
of switches 5 and 6. 


Table B P Switch # 
(ms time) 5 6 
10 on on 
4 off on 
P on off 
1 GLE off 
(lms = .001sec) 


Thus to compute the maximum speed and then the proper 
switch position use the following formula: 


speed (in wpm) = 6 
T 
i N x PB 
1,000 


N = Binary sum of switches 1 thru 4 (from table A) 


P = Scaler in ms (from table B) 


Ae 
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Example: switch settings 1 2 i] 4 a 6 


on on on off on off 
T=1+2+4-+ 1x .002 


7-1 x .002 
6 x .002 
_ a6 
speet ~ Gi? = 50 wen. 


Note; the M-200F is shipped with switches 1-6 set 
for 50 wpm. 


Selection of hard copy output Mode: 
Switch B-9 is the mode selection switch for the regenerated 
outputs (Loop A J3-8 J3-5, TTL J3-9, & RS232 J3-15). 
With switch B-9 in the "on" position the code from these re- 
generated outputs will be ASCII (8 level code) .With switch 


B-9 in the "off" position the code from these outputs will be 
Baudot (5 level code). 


Selection of the baud rate for regenerated outputs: 
The M-200F features a crystal controlled baud rate clock for 
accurate, drift free clocking of external printers. 
These baud rates are user selectable by the use of dip switch 
A-1l through A-8. 
To properly set-up these switches you must first know the baud 
rate of the machine to which you are interfacing. 
After determining the machine's baud rate you should set 
switches Al through A8 for that baud rate as shown in the table 


below: 
Switch Number 
Speed 1 2 8 4 5 6 7 8 
45 baud ( 60 wpm) xX x 
50 baud ( 66 wpm) X X X 
57 baud ( 75 wpm) X X X X 
75 baud (100 wpm) X X xX xX 
100 baud (132 wpm) xX xX Xx 
110 baud X Xx X X 
300 baud Xx x Xx Xx Xx 
Note: "X" means switch is placed in "on" position. 


Should you desire to check the output of the clock system 
for proper operation the proper frequency in baud should be 
measured at IC 10, pin 38. 

Fig. 12 


14. 
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Alignment: 
RTTY/ASCII Demodulator 


The M-200F RTTY/ASCII demodulator can be aligned using a 

built-in crystal controlled tone generator (high tone set 

only) as follows: 

1. Remove the video board (remove 4 ea 6-32X% nuts and 13f¢t 
off of connecting plug). 

2. Attach a clip lead from TP"B" to the input jack on the 
rear panel. 

3. Adjust switch A 1-8 position for the tone desired as per 
the following table: 


Switch A positions (For alignment 


Output at TP"B" 1 2 3 4 5 6 7 8 generator 
2125 x xX purposes only) 
2295 X X xX 
2550 xX xX X 
2975 X X 
u" pad = on 


4. Attach a scope or sensitive, high impedance, AC volt meter 
to the scope output J3-2. 
Inject 2125Hz from generator TPB to input jack 
Adjust R22 for maximum on meter or scope. 
5. Attach scope or high impedance AC volt meter to the scope 
output J3-3. 
A. Inject 2295Hz from generator or TP"B" to input, 
adjust R31 for max. 
B. Inject 2550Hz from TP"B" or generator to input, 
adjust R34 for max. 
C. Inject 2975Hz from TP"B" or generator to input, 
adjust R37 for max. 


6. Return switches of switch A to prior positions. 


Morse Alignment: 


With video board still removed, CW sel control fully CCW 
A. Inject 1000Hz signal at input of M-200F 
B. Using a scope connected to pin 8 of IC 2, 
tune R7 for maximum 
Cc. In the event that your receiver will not produce a 
1KC beat note but can produce a lower note. (for 
instance 750Hz): 
Using the receiver as a generator with its 750Hz beat note 
being ‘generated, hook the audio from the receiver to the 
input of the M-200F and with the scope connected as in B 
above, adjust the R7 for maximum. 
This concludes the alignment. 
Replace the video board, making sure all pins are inserted 
correctly in the socket at the rear of the board. 
Re-Install the 4 nuts and replace the top. 


LS» 


Video Board Display Selection 


The Info-Tech M-73 video board is the latest in our line 
of high quality video display generators. 

By the use of a small dip switch, the user can select 
four different display formats, cursor appearance (on 

or off) and select the proper refresh rate for US or 
European monitors. 

The switch in question is at the front edge of the video 
board (upper board in the M-200F). 

A legend explaining the use of the switches is etched 

in the board to the left of the switches. 

When changing the position of any switch be sure to 

push the "clear" button to initialize the video processor 
in its new mode. 


J-3 Connections 


Pp Use 
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Morse aux. 

Scope output "mark" 

Scope output "space" 

RTTY/ASCII aux. 

Loop "A" negative 

Auto-start output 

Ground 

Loop "A" positive 

Regenerated TTL output 

10 Ground 

Loop "B" negative 

TTL output from demodulator - (not converted or 
regenerated) 

Audio to external 8 ohm speaker 
Loop "B" positive 

Regenerated RS-232 output 
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USING PRINTERS WITH THE M-200F: 
Sooner or later, the user of a video converter will feel the 
need for a hard copy printer. 
The 200F will drive either a Baudot (5 level) or ASCII (8 level) 
printer to give a hard copy output of the incoming code (Morse), 
Baudot, or ASCII). 
Sources of these printers, at reasonable prices, then becomes 
a problem for the new user. 
The following machines may be used directly with the M-200F: 
ASCII Machines 


Teletype Corp 33, 35, 37, 43 Epson MX80 using the 8150 serial 
Heath H14 (to 110 baud only) interface 
Baudot Machines D.I.P. 81A (serial version) 


Teletype Corp 15, 19, 26, 26, 32 


All of the machines above are available in a RS 232 or current 
loop configuration which will interface directly with the 
200F's serial outputs. 

Other machines may be used with the M-200F but they still must 
be capable of being driven with the 200F's various serial 
interfaces and they must NOT require handshaking (handshaking 
is a signal sent from the printer, at the end of a line, that 
tells the sending device to stop sending during the period that 
the carriage or type head is being returned to the left hand 
side of the page). 

The 200F does have a small buffer (40 characters) that will 
allow some storage of text during the carriage return, but 

this small buffer can be used up very quickly on a printer that 
is printing significantly slower than the incoming signal. 

For instance, if you are attempting to copy 4 continuous stream 
of 110 Baud ASCII on a 100 wpm (74 Baud) model 28 teletype, the 
buffer will fill in approximately 64 seconds and all output 
after this point will be garble. 


The very best printer tested for use with the M200F is the 
Teletype Corp Model 43, which is available in various con- 
figurations as to paper type and interface. 

Printers of various types can be located through local amateur 
RTTY groups, computer stores, electronic & computer magazines, 
and Typetronics, Box 8873, Ft. Lauderdale, Florida 33310. 
Note: Because of the many variations within the models of 
Teletype ® machines, we will be unable to give the user 
specific instructions on hookups. 
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ADDENDUM 1 


VIDEO MONITOR SELECTION 


The video display module used in the 200-F utilizes approximately 
85% of the total vertical scan for active video display inform 
ation. Most televisions, or video monitors intended for CCTV 
applications, are shipped from the factory with 20% or more 
vertical overscan. The vertical height and/or linearity should 
be adjusted so that the top and bottom lines of the display are 
both completely visible and all lines of characters are of equal 
height. Refer to the operating or service manual of the display 
unit for information on performing these adjustments. 


Experience has shown that the Sanyo VM4092, VM4209, VM4215, 
Javelin VM9C, VM15, and Ball Brothers 12" units are completely 
adequate for use with the 200-F. Other models of video monitors 
(RCA, Panasonic, Sanyo VM4509, VM4512) do not perform as well on 
the 72x25 display although they are adequate for the 32x16 dis- 


play. 


The most important criteria, in a video monitor, for these 
purposes are the bandwidth and resolutions on the edges. 
It would be safe to say that any good quality monitor with 
12MHZ bandwidth and a 90 deflection C.R.T. will give you 

a good picture. 


Occasionally, surplus, high quality video monitors become 
available at very reasonable prices. 


Sources of new, and used video monitors are usually advertised 
in various electronic and computer periodicals available at 
your local newstand. 


CONVERSION OF TELEVISION SETS FOR USE AS VIDEO MONITORS 


The following is a brief general outline of the steps required 

to convert a standard black and white television receiver for 

use to display a composite video signal. The description given 
and schematics shown are typical examples of television receivers 
and are not intended to be specific instructions for any parti- 
cular receiver. 

The first and most important requirement is that the tele- 
vision to be converted MUST be transformer isolated from the AC 
power line. Some solid state televisions having power transformers 
or autocoils do not have their chassis isolated from the AC line. 
Check the schematic throughly before starting. 

The second prerequisite for the modification is an accurate 
schematic of the receiver to be converted. Check the similarity 
of the receiver's video detector and amplifier stages to those 
shown. If there are significant differences, these instructions 
may not be applicable to that receiver. Take careful note of 
the polarity of the detected video signal (the cathode of the 
video detector diode must connect to the last 1F transformer). 

If there is a difference in the polarity of the detected video 
signal the conversion shown here will yield unacceptance results. 

The schematics shown assume that the television is intended 
to be used as a normal receiver as well as a monitor, so all 
existing circuitry has been left intact, and any necessary biasing 
circuits have been duplicated. If video monitor use only is 
desired, the existing circuitry may be removed or modified and the 
selecting switch may be eliminated. If the switches are used, 
the interconnecting leads should be kept as short as possible. 


[8 


ana 


These instructions give a general overview of the 
minimum required modifications for television conversion. 
Parameters other than signal insertion and video bias level 
will affect the quality of the video display, amoung these are 
video bandwidth and sync stability. Due to the vast number of 
different television receivers, it is not within the scope 
of these instructions to give any information on improving 
any of these parameters. 

Info-Tech assumes no responsibility for the use of any 
information contained herein. It is the responsibility of the 
user to determine the suitability of any receiver and any 
modifications for their application. Due to the number and 
variety of the televisions available, Info-Tech will not be 
able to provide any other or more detailed information on the 
conversion of any particular make or model of television 
receiver. 


SOLID STATE RECEIVERS: 
Set the receivers tuner between channels so that there is a 
white, snowfree raster. Referring to Figure 13A and the receiver 
schematic, measure the voltage at the base of Ql and take note 
of this value. Modify the circuit as shown in Figure 13B with 
Rb=R2, Ca=47mfd, Da=IN914 or equivalent. Select the value 
for Ra that produces a bias level 1.5 to 2.0 volts lower than 
that noted prior to modification at the base of Ql, with the 
switch in the 'video' position. 


TUBE RECEIVERS: 
Set the receivers tuner between channels so that there is a 
white, snowfree raster. Referring to Figure 13C and the receiver 
schematic, measure the voltage at the cathode of Vl and take 
note of this voltage. Modify the circuit as shown in Figure 13D 
Ca=100uf, Da=IN914 or equivalent. In some receivers the 
cathode of VI will have no resistor to ground (R2=8 ohm). In 
these cases, the ground connection to the cathode (and cathode 
only) must be broken. Select the value for RA that produces a 
cathode voltage 1.5 to 2.0 volts higher than that noted prior 


to modification. 
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Addendum # 2 
Use of the M-200F on 300 Baud ASCII 


The demodulator in the M200F is optimized for 45 to 110 baud operation 
and because of this the performance of the M200F on 300 baud ASCII, 


when using the built in demodulator, leaves much to be desired. 


There are two solutions to this problem: 

1. Use an outboard demodulator specially designed for the higher baud 
rates. (An auxilliary digital input has been provided for this purpose.) 
2. Modify the built-in demodulator for use at higher baud rates as 

shown below. (This modification will greatly diminish the performance 


of the unit at the lower baud rates). 


Modification of Demodulator for high baud rate operation, 


. Remove R26. 

Parallel R25 with a 68k %w resistor. 
Remove R-44. 

. Parallel R 42 with a 68k %w resistor. 
Change C 19 to .01 disc. 


oO & W NY 


end of modification 


Addendum # 3 
Minimizing RFI from the M200F 


The M200F utilizes two microprocessors and two separate crystal 
oscillators in its operation and thus will be generating quite a 
bit of very low level radio frequency energy. 
With todays very sensative receivers it is very easy to "hear" the 
M200F unless some simple precautions are taken. 
1. Always use the 200F with a good, grounded power system. 
2. Use double shielded coax on the video line and keep the 

line as short as possible. 

Use shielded leads on all other input and accessory lines. 
4. Keep the receiving antenna at least 50' away from the M200F and 


use a good grade of coax as a feed line from the antenna. 
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INFO-TECH 
M-200F Application Memo 
Regenerated Serial Output 


It has come to our attention that a number of people are using 
the regenerated serial output to drive printers set up for the same 
speed as that being received (100 wpm). As will be described below, 
this type of operation can cause errors on continuous data streams 
(tape sent data, such as pictures). It was originally intended for 
that type of operation (printer and received speed the same) be 
implemented using the non-regenerated output. 

In order to maintain universal compatibility, the 200-F must 
be able to receive and properly decode Baudot signals having one 
stop bit, or any stop length greater than one bit. To maintain 
compatibility with the vast number of printers available, the serial 
output generates two stop bits. 

Many printers use a 1.42 unit stop bit, resulting in a 7.42 
unit character. At 75 baud (13.33 ms/bit) it takes 98.9 ms to send 
a 7.42 unit character. To regenerate that same character (at 75 
baud) with 8 bits (2 stop bits) it takes 106.6 ms. 

With characters coming in faster than they can be regenerated, 
the difference begins to fill the 40 character buffer. When a 
steady stream of characters are received, it is only a matter of 
time before the buffer becomes full, resulting in intermittent 
lost characters. 

To alleviate this problem, the baud rate for the regenerated 
output must be increased to a point where the time required to 
regenerate a character is the same as or less than that required to 
receive that character (98.9 ms). An eight unit character sent at 
81 baud takes 98.8 ms. 

Operating a printer, intended for 75 baud, at 81 baud will 
require adjustment of the range selector on that printer for pro- 
per operation. We have operated several Model 28 printers geared 
for 75 baud at 87 baud with no modification except for adjustments 
to the range selector with excellent results. 

There is a setting of the baud selector switches which will 
provide 81.5 baud, which should provide proper operation in most 
cases. 

The switch setting is: 8 and 6 ON, all others OFF. 


M200F Series 2 Production Change 


Effective with s/n 3037 


© 
R21 220K %w 5% 
R24, 25 221K %w 1% Tnis ove 
R27 402K xw 1% 3230 
R26 205K kw 1% 
R29 200K %w 5% 
R32, 38 180K %w 5% 
R35 120K %w 5% 
R41, 42 * 182K yw 1% 
R43 340K kw 1% 
R44 174K %w 1% 
R 5 22K \%w 5% 
R51 180K 
cg -Ol1 Mylar 
ERATTA 


Parts List corrections effective with M 200F S/N 3001 


Was Chan to: 
R5 33K 22K 
R21 180K 220KV 
R32 160K 180K 
R35 130K 100K 
R41,42,44 160K 180K ¥ 
C9 .l disc. » OL ater 


R51 22K 180K Vv 
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PARTS LIST M-200F LOGIC BOARD 


29, BO acvccevvanawsrense newessawionenssioeeenese tees 270k iow 5% 
cc cbenesd des nkurers Kus henna TURDUNE ORE RTOR ACER ESS oS JOO K aw 5% 
HT. 8, 70,081,982, 03,67 -s--rrcreeccererceerscrsrccsensase Iw 5% 
R2,28,,45, 1655655730263 veereecerccscceserereeees weeee LOOK ow Of 
BS cides abucnsscsaivadvrens saci exancmderesssedanaee ye: 1 meg lw 5% 
Be ceed ccsvaaswaenene ss 68s Onek anes HATES RENE D EMRE OS e eS 1.2k tw 5% 
©® 5 ee es 2ak low 5% 
De cvckodin ys sesee eure says HASEAeR ET Reese se eH OCTS TNE k tw 5% 
RG cqovevsedetansnnse ens eaves pete swensee reer ee eer eres 500 ohm trimmer gw 5% 
RO, Shy, 25, SB onscesisanwcenecentass seancens neues 220 K Ine 5% 
0 ..ivesanenswowe ae capabaae rdGnensseob tweens oeanee? 110k tow 5% 
DET ccncuedadscaenevattasesarnay sreeracessneaaes senses 220k Igw Of 
A «cu necs Renee WE Rea ETE SORE REESE EEE HER SEES EES 10k part of switch C 
GE, Gh asunanccincaventtineverassseeanarine yesaneiws (228 180 K sw 5% 
R14, 16,17,19,20 ,46,47,49,50,58,59,60,64,65,78,13 esos 12k aw 5h 
BIS, TL, Thy TD vecesssawe sane sega saae manna an mus awes oes 4.7K gw 5% 
Hil, CF vasvazasuernacseses naka mens shark ae nnes see ae 470 iw 5% 
REZ, Bly Bry She BO acewsaeservesvinnarseerssnnescerres 150 ohm trimmer iw 5% 
BAS, 20 cucsicnsnnane sss sovieanonsasnessiwennyes exaiees 200 Iw 5% 
VSG, 20 svanavnrivewenenr esas dye we se etseeraensen sles 200k iw 5% 
BSS, 66 cdawsegsseeadder waysersvansrenereseneseeweseee 270k iw 5% 
ESS cocayssacmncnessasonnodecee yas ecer tasers de bansan sys 150 ohm Iw 5% 
Ghd, OT wvicssnsusennel Sseva Gaerne seieeean enn ss a5 360k gw Of 
BEY, 2, TG xcegassnecansence tae namevesgavesenwessases 47k Igw 5% 
PE pcp ictiiverazaenqedateae eee heen enesadenenne sss ys 100k trimmer gw 5% 
, oh ca vcutddennayann shes iva KENT eSeTe Eee ee SSeS HES 68k iw 5% 
RTD, TG oocssancincssacseversneasesenssenn neeaaes reset 33k ew OD 
BAY cn pacg cascade hsae sess +URaHER eS REGS TARe ES ae SS See ee 10k resistor Network 
GE) GE) GD)... one ere er eens ceneensernerersenseecers 180K ow 5% 
BLE j.ovecisdnaverdereneds boseenseeroosarsaanean ener ess 300k gw 5% 
MD .ccacouawnidsedd Paem ove TAT TERR COEDS HTH SER ATES TS 75k iw 5% 
ed. ocnadas snakes dns ene indi maw yRISee HON REARS TEs ES 88 .1 dise 
6D < vacdumintsdes eeanveserhense char anes eaeereeRNey Re 78 pf mica 
BS cc dewiasee sees Sarees Raed RHEE SRAM ORE RENO ESOT E SES 5 pf mica 
Gali 5 1 Tg lO LT evasnesonneseceas ceases esse ¥ewer .O1 mfd mylar 
BoP sccevnk vie Seer Behe ooSS) 1088 SE KET Oe EER RS ENTS es 100 mfd electrolytic 
eG, GP a kivcacecdnedannyanerdsse5s6 Hamsees GtSE454 SPR? .O1 mfd dise 100v 
O28, BD ccnncccisacesnsss shade caper ee recatarewanes ts 15 pf disc 300v 
Gath, XS, Ely 1B wrcaantussverstaudsnsrasiemne rect soe0"8 .1 disc 50v 
BAP once pnwwd hd DARE NTER TERA ERERB EMRE OERESE SO WARE Ys 1 mfd 25v electrolytic 
GALS scan nnns oP ORIee RSH RERTEERE RAREST ARETE HEE ESSs .022 mylar 
GeO, PL caeaakann sar tses WHat meee HERERO. HERAT ES ESE TS 15 mfd 20v electrolytic 
CSF, Bly BO naveconteadenesenaessnessenerangeoee seers 4.7 mfad 20v tantalum 
C588, OT kvcccvdarednscetstaceeress esos SoS eamen ne tess? 1000 mfd 25v electrolytic 
Del thru D-19, D-27 thru D-29 ..cesecreceescerecsecres IN914 
DE Big BE Lense cease pene nnee enes Hennes ee nam Nees eee IN4736A zenor 
BES, Bl, BF svraoitndcae ee inediesesinensecnn tees sence INn4004 
BHT cig nn diccdanunevamswos 0a ee sa veesersanReemr nse 1 amp bridge (GIW02M) 
TH1 2,304 e507 cocccccseve MV57124 (G.I.) 
THG! oa eoekinregosiaccionda® MV57164 (G.I.) 
input & video jack ....-- Switchcraft 3501 FR 
pe re ee Cinch S315AB 
Tl veunx TO9TC TG sa wenas 3870 TRI,3 MPS5172 
eS Pe LMB48 14,22 csecswes 4n28 TR2 MPS3638A 
Lo veveeee 4069 19 sane cdeoun 7406 TRY-8 MPSAK2 
6 j2ereme 1458 Vs cioxanoues THLST4 VR-1 7912UC 
© «xcanee WOBL 15,16 «..0e0% 4029B VR-2 LM309K 
G sneeads 4011 YF cesnwcndes 4O2kB VR-3 7812UC 
> .wanawt ThOL i Teer LM3914N T-1 Signal DP241-6-24 


Tl Ct-3l 891 


rch} 6 Y sou 
21+ 0” &) — 
2-700ZW 
yor) avd <4 
LWLS OLIW —<} 
OPS Hy 
ino WHS —<t— rors ancond - OQ 
aovds 
No c oh Y ra 
4IMSNN W-S A 
bd 
6 nO bls Bou 
8 Oo, © By BY A 
l 0 AV 
9 9, € 69 a seu 
‘ . teu au A 
‘. ia | a-™s 
0 A A ‘2 © (es) 
‘ : “i ose O eu oY A 
Z D OY) ken 4) ¢zp O Ape 
I U ad & O —O 
a MS ol 
L4IHS 
swe © saa 
+a 0 ou Gd) aa 
cH Oo <] A 
ra °Y ma UP www—oc-er au 
-q 0 aa gtd hy mi 7 
za © 
6d g mu 
J 
Ta <j Cy ai 
oa © 
82a 
—- | fe] SES 
Tord . 2-¢f 
awa 006 119 © 2X 92 Y oD 
GW OT IDV © 2077 Pnvg word a) sl 
amet aw © S Nid <1 3 Q 
GWG bd ALLY © zt- 2 4 (%) aa 
awa 45 AL @ A . A 
02 4 alu A ss me om) 
) > ZS 
Wa 0S ALIN \/ V 3a cad hd caf SLY * 1 KR Y 
awa hy ALY © eal <* Ci 2 . "Og ra 
ia a, 
nmi gze wait wy is 
rie ait x 
36 ay TY 19:6) |” : ay ou NI 
sco YH I-E'O Y 4a “4 zI- © ra ag ory 9) _ Ty 73 
wy tl au sn} O £9 ws se ne es 
St < -S 
LI+0 (C) a [EL | a 2 
: x u™Ni2/ = a wy ae faut 
me in olaw C1-Er 7“ zu 
| | | | | | ; | ~~ | aa —™ —- — | ——f 


g 


11+ 
d syuod 
L CO ee 1 O eee ne re i. : te 
Lit @-2)se ® emd a 
att | ened pee mPoLs wg wey 
s2d 
b> /TNId OF 3 
- e 
id laa lite 6691 
BLU 
ANdLNO 2E2SY — 
\ 
(vy) st-ero 
Lane “FLL €/ 
(9) 4-€fo CF at mts oF 31 


S Nid OT II 


18-92-28 
Zz Sai4uos 


a,arO 
86 Nid oF 31. <— 


O 


LeJOO 


a 


Il 31 


T Nid OU 21 


‘w72 
qasr 10/0 of -6 “B-2/ 


QUSTHL é/-o1 
(1-3) cisz-0xY 8/-2/ s 
SN) 897b9S9B 7° BL 9B yw O1-D! na 
BLISTHL g1-FI 
EbS7bL g/-/ 
SOL </- 
100% Zo 
soot /->/ 
ed al l-d 9102 2-9/ 
oopl Lt Gl OW 
LEISTOL seer 
d¥SOSIETH ~° S#BP 22/ 
OLBE Ht 
pub O 
‘ € 
Ast O 
z 
re 
Ww 18-9-0/ 
=a 
$2 er + 
& a 22 
oe ene ) 3 
| of ——— 
| gud a — 
| 97/ 1a 27060 0 sa 70 SaaS 4 St 
el 
| a 
| | 
| as. 
A a nt 
14 me 
| papers 
C0001) 
! it au] 
| 2rd L431 £z-9/ 
{ f 
1 54 Es eid 11-71 
| o22 
Ne 
zlzs) > es 


L Aaao E-GE/W 


prd ¥9-1 A 


Jap! 
PIA wre - ~ med agen ss : 
sooen Denis saw Cte) (i ui] = €/ 24131 dura <4 : 
s+ OPH & 11° —= <n <A 
4 x | 
O 0 
oe (2/21) (woserg) vis 2 - ue (ed Be 


